An event-related brain potential experiment was carried out to investigate on-line thematic role assignment during sentence-picture matching in patients with Broca's aphasia. Subjects were presented with a picture that was followed by an auditory sentence. The sentence either matched the picture or mismatched the visual information depicted. Sentences differed in complexity, and ranged from simple active semantically irreversible sentences to passive semantically reversible sentences. ERPs were recorded while subjects were engaged in sentence-picture matching. In addition, reaction time and accuracy were measured. Three groups of subjects were tested: Broca patients (N = 10), non-aphasic patients with a right hemisphere (RH) lesion (N = 8), and healthy aged-matched controls (N = 15). The results of this study showed that, in neurologically unimpaired individuals, thematic role assignment in the context of visual information was an immediate process. This in contrast to patients with Broca's aphasia who demonstrated no signs of on-line sensitivity to the picture-sentence mismatches. The syntactic contribution to the thematic role assignment process seemed to be diminished given the reduction and even absence of P600 effects. Nevertheless, Broca patients showed some off-line behavioral sensitivity to the sentence-picture mismatches. The long response latencies of Broca's aphasics make it likely that off-line response strategies were used.
Introduction
In patients with Broca's aphasia, the ability to understand what is spoken to them is relatively spared when compared to their sentence production. However, comprehension problems can typically emerge when the understanding of sentences hinges exclusively upon the correct analysis of syntactic structure (Caplan & Hildebrandt, 1988) . These comprehension difficulties especially arise when sentences are semantically reversible (Caramazza & Zurif, 1976) . A sentence is semantically reversible if, after major noun phrases have exchanged position, the sentence still makes sense:
(1) The lion is casing the tiger.
(2) The lion is eating the bone.
For instance, sentence (1) is semantically reversible, because either of the two nouns is an equally probable candidate for the thematic role of agent. This is in contrast to sentence (2) that is semantically nonreversible, since bones cannot eat lions. While Broca patients usually have little difficulty with interpreting semantically nonreversible sentences, they often perform relatively poorly on reversible sentences (Berndt, Mitchum, & Haendiges, 1996) : whereas assignment of thematic roles (who was doing what to whom) seems to be constrained by real world knowledge in nonreversible sentences, these constraints are absent in the semantically reversible sentences.
The most prevalent means of testing the comprehension of semantically (non)reversible sentences has been the use of sentence-picture matching tasks. In this task, patients usually see a set of pictures. After some inspection time, a spoken sentence is presented. One of the pictures depicts the sentence content; the others are distracters. The patient's task is then to select from this set of pictures the one that best portrays the meaning of the presented sentence. By manipulating the
